Flexure mechanism systems with ultra-high precision motion are increasingly being used for several applications including micro-measurement, micro/nano manipulation, microfabrication, data reading, writing on CD, and so on. Flexure linkages offer inherent advantages of being frictionless, highly repeatable, and having great design flexibility. Monolithic fabrication of these mechanisms limits use of multiple materials in the system and becomes expensive especially for three dimensional mechanisms.
I INTRODUCTION
Flexure mechanisms offer considerable advantages over conventional motion systems [1] , [2] in terms of operational characteristics. For example, flexure mechanisms have no friction loss and hence do not require lubrication. They generate smooth, continuous and repeatable displacement without backlash. These attributes have endeared flexure mechanisms to Meso-and micro-scale ultra-high precision, high-speed motion applications, including Microstereolithography [3] , nanopositioning platforms [4] ,comb drives [5] in micro-electro-mechanical-systems (MEMS), and so on. In case of flexure based motion platforms, the quality of motion is substantially better compared to air or magnetic bearings, the quality of constraint may be non-ideal yet it exhibits a predictable and repeatable relationship between force and displacement.
Flexure mechanisms are designed traditionally using monolithic construction and fabricated using either water jet machining [6] , or wire Electro-Discharge-Machining (EDM) [7] . There are natural advantages of using non-monolithic assembled flexure mechanisms. These include optimized use of materials, ease of fabrication, cost saving, and so on. Only a few researchers [8] [9] have used assembly of flexure links and dealt with assembly problems faced [10] [11] [12] . However this paper does not talk about details of how links have been assembled and can be repeatedly assembled for proper working. Assembly of flexible links/joints using conventional principles of location [13] [14] [15] can be carried out using two dowel pins at each place flexure link gets attached to. Another way is to hold all the links in the mechanism in place by using specially designed fixtures and then tighten screws in all joints (without using dowel pins). We used both of these ways for assembly of a simple double flexure parallelogram mechanism. It was found that in the first case the linkages show warping even if the close machining tolerances are maintained. Copyright © 2011 by ASME
